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Abstract 



A CD-ROM drive is disclosed which is for use with disks having various degrees of spindle hole 
eccentricity and data track eccentricity. The hole eccentricity of each disk manifests itself during disk 
rotation as periodic vibration of the disk and, in consequence, periodic departures of the light beam 
spot from the track to an extent proportional to the speed of disk rotation, whereas the track 
eccentricity manifests itself during disk rotation as periodic departures of the beam spot from the track 
to a constant extent regardless of the speed of disk^rotation. Therefore, on being loaded into the disk 
drive, each disk has its hole eccentricity and track eccentricity measured at two different disk 
eccentricity check speeds in terms of, for example, the amplitude of an eccentricity-caused periodic 
component of a tracking error signal. The hole eccentricity of the disk is ascertainable by subtracting 
the eccentricity measurement at the lower check speed from that at the higher check speed. A speed 
suitable for reading the disk, at which speed the disk will cause no inconvenient vibration, is 
determined on the basis of the thus ascertained hole eccentricity thereof 
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mm] {I^*©*#V>CD-ROM£i^j£a?ff£T 

€r»m-r-5C<i:^<J:oTfTOo ii5i£«m 2 W ageless 
0, ®-&fti«lHlte3S«*ft^-r-5. 
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1 

immmii x-^x/w^uxte^DPWh^-;/ 

tfi-c £ Z> «fc 5 \z £ nt v i -5 5* ^ x 4? £ , 

Sit, 

»iE«^««siWE7Vx*©¥S#faK:»*rr*;fc: io 
ffifBx-f x 47 |eI^©ic^# $ tifct&ffix w x 47 « jg i 
toe?*-* x ^ si»E*i©ay« o < i^we^v 

X 4/ 0g^©a)fF$Si« HHEiiS J: 9 2 ©MT 
Bte LTiffix-f X 47 COM-frSSrSte-f -5fS 2 COX t" >v 

mw.m 2 cox^ y-t?# 6nztfli^*«sffl!^ e mmfg 20 
1 cox^^^-r#f»nfcM^»aii^M&M»LT«iiB^ 

fites? 3 cox^y r-c#ai>fcffiE'r * x^co^t^-r 

HftiBS'&-rs*isiEiejSSKTcoas-c i mHB-?^ X47© 
x - ^ s-h^-t z>m 5 oox5" y it v»* ji t & 

\zw& d wffitcia^ $ nfcjtT^ x 47 -r & 0 . 

X 47 \Zt~ *®e*& 0 fflft f - a &#4b u >x*£tf- LT 
ifllB7tf-A7jtmiBxi'X4'TSIt-r-5Clt(C 
«t o Tt# <=> ttfcSfcfft k* - A £&tfj-r -5 d <h Ic«k o T W 
fBx -T X 47 ±C0x- ^ tztiXDft k° y t> 7 y 7 

WE-r-^WSkKHtt. IC. MEfttr-AiflftET^ 

x47coh^.^47i:congco-rn*Maiu, mifB-m£{£M 

-rs<t5lcSatB^k*-A<DfltIfB5 J ^X47±CO{ilrBSSiJiai 40 
t H 5 v * > #R £ * U T ^ -5 c <h £4# fit t. T 
1 E«©-r - * f?£^ffio 
[»JJ&H3] flJEm&tf*2©a«K:.i:Sfl&t>*© 

ant**, wimyt k - a t age h 5 -7 47 1 ©-rnsw-rm 

ifc. 

HtJE^X47{cm;Rtf?g2C0b5<;/*>4> r fflk'-A£: 50 
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2 

ml IBIS 1 Stffg 2 co h =7 y * >47*ffl k - ACOmllBx^ X 

47 fc*w-*E»tts«tu-r** i &#3§ 2 ojtttui*^ 

mJlBSI 1 2 co^W^coffi^jOM^^iO-SfcJD 

«IEB«iii*»Jc«ttanB.-3«IE»*U>X»c«i^S 

nfc A - f > 47" ZJ JUfc^tr K 7 v * > 47*7 47 5 1 a. X - 
4^ t &ffix.tz COT'S 0 , 

iWffiSg 1 2 cox^-y yici5tt^ WtB^ 1 2 

ommzjizm'bmoymm*. mmm 1 &^2®is 

lc*V»T«lE«JH§oaj**» 6 IftEx-f X 47 coiHig^^ 

^coig*ssr^TM$**x^n-^nco®^»atefiit-r 
^> ^ t-easai *^ 2 ib«cox- 

[»*«5] BiJIBh7-y^>47-$iJffll^g:ti. 

wtB-x >c x 47 \zm 1 st^rn 2 <d v =7 v * > trm t* - a * 

m^m iRum2(Db^y^r>ifm\d- a © mt^-i x 
47 tc*tt-5sit7t*^m-r-5)^ 1 Rtfjs 2 co^m^T 

WE«»*B«»ic»ttsnjat3WE*#«W'>x»c»^s 

n*i A - k* > 47" 3 -f ^ tr h =? y + > 4t"T 47 a. X - 
mum 1 2 ©Xry yic*5^t^ MlB^ 1 2 

©««fc«fcs«'C>*©*ijett, miB^ i & vjs2 coiga 

{c*liTWER»li"l@SC0ffi*7&^«lET : 'rX47C0IlI(£ 
«MiH-©H«|-casftr*«#riE»**Hlb. dco« 

[»*3B6] SaSBh7<y + >47-©JW^©«, 
ifl IBx X 47 \zm 1 2 CO h y y * > 47"Jfl k* - A 

milB^ 1 2 CO h 7 y + > 47*ffl k* - A <D huIBx -f X 

47 W-*R»>fc£tftHJ-r-5SB 1 RlXm 2 OJtljiffl*^ 
<h, . 

(WEJB i&tfJB2 03t4fta* ; ?©iH*0S***.*fc«) 

coM^gs<h, 

ADEMIF8SIC8MK3 n&tt»iJg«& t . 

fll>EKftli««»=«IJt*nB.t3«iE*#«l'>XK:ilS-&3 

tl7tA- e>47*n-f Jl/^-g-tr h 7 -v + > 4^7 47 5 l j.X - 
^t^-ii^./cfecoT-SO. 

fltESS 1 RZfm 2 cox^-7 yt*stt«SUESB 1 RtfSH 2 

©a*K:«t -5M-D»coaij^tt, m(iB^ i rum 2 (omm 

K*V>T«»E«llt«©m**» 6«»Ex>f X 47 COBe^M 
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3 

d©d#j£#©®li£^-rffi£;fc#T?f£ 3 Rtfsg 4 ©<I 

ess 1 ©<i'i:>sffl'j^fii*jaff lis 1 ©m«^£*#s <t 
i/Tl 2 omt * f ^ t fib 0 , 

MESH 4 ©X f^^te. mllB^l&^m2©Mm^{CS 10 

mi mam 2 ^{t*t t ©fntcs-^-ciWETM x 27 ic;g 
^-r-5fti§iHii(bjg«^^-r^> z. t-z&zmxm 6 e« 

©■x-2?fS3i;&)£. 
[«#JS8] Mtami&^2 0XT-^^«, DftEloI 
«fct>TiitiE5V X2£Mm?& 1 RtfSB 2 ©IS 

tC LTlWEft tf 27 7 >y 5 UEx* X 27 ©S£#-K 0 20 
MJj&n, ME^*IR9ffi#©^tCS^TifflE3£t: 
-A©MBh^-;7 27©8tfSfT£&ffiL. ^135^X27^1 

Mieftb?- a ©me h 5- y ^owwHfts-tn-enwje 

iWiBfg 3 ©X5 1 --;/ MESS 2 ©JigKiHtStKlEflt 

mmm4(D7,Tvzr\$. BuEem^ica-^TiWE^ 

X^tC5i^T^)Si^(iieji«$r^T'5eii:T-fe-5ff^ 30 
J» 2 IB® Ox- ?fttkj5&. 

c: i #t j* * j; 5 tc s n so lacaft & & *- z. 1 

#T i* -5 «t 5 £ JfcfiS * tit t 5 s -f X 27 EHE^a <fc . 
fSSBx -f X 2? ^f, ME^-* £&#-ffiJSfc«&«>{I-S|£& 

mfBfi^^g§SrHt(IBx-i'X^<D^^(6]{C^S)-r-5fc 40 

©»STIIJi|eLTftJE^X27©M<L>g£ffiteU hUE 
t^X? SriffiEfft 1 ©>§« J; 0 t)JS< J.^hmIBxi' X £ 
Hl^^OWSSiiStHlSjSSJ; 9 jI<^SSS2 <DS£gTleli|e 
IxTjflE^X^OflfcCAfciWtU B&ESS2©j£«T 

^ 6 ttfc«^«iijetttf» 6 mess 1 © mm-em ntzm 

<*>bJi<D-m$:*k-rm&j£sb. mm^-i x27©*> >h\zn 
-r^SiifB^^TLwrnsr^-rffi^s^i/iTtsiBx-f x^ 50 
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4 

e&3U^T©iig-t?iWE5V X 2? of- * £S£T 
5 KfJMBx-r X27 |g|£¥gt$fflfp-fSfMff^g!:££*ri, 

im#m 1 0 ] ffiSBGftlKft:^ X Ztfft^ 
WtC^O^tcSBS^tlfc^xi'Xi'T'feO. 

i»B«#*«»tt. HdfBiHiiE^aicg^^nfcmiB^i' 

X^IC5 J -^^^0ffl5tt*-A^ft^>X*^LT 
g»L. Bt(!B^b*-A*<HlifBx-<Xi7TSW-r«»dtJC 

IBx^ X i/ i©^ - 9 ZUfrMZ Jtt£> fcf v 2 7 y 7 

. ItEJlt tf - A <h H«lfBx 4 X9<Dhyv>7 hV>m<D 

fn**mb. atiBr*i*«*-r*«t5t:«»C3te-A 

[S*^ 1 1 ] fflEffiff^€k£*$»?SffMeS6 1 

7 <y 2* £ ©-f n£SVr«#^ 6 WEt*^ X ? OlBMEMtt 

[r«« 12] S3IB h v v * > ifum^wtn, 

MIBx 4 X ^ (cfg 1 Rt^M 2 © h v -y * > i?m tf - A «r 
WIB^ 1 2 © h 5 ^ > ^ffl t* - A ©iffir-T X 

t. 

©MS3§£, 

lWE«J|C«KfiM*sn&«»HMB»t. 
1l(rEK»«fi»»C««3tlB.'3f»E»«!l^>XfclS&S 

E^W X 27 £fj| l ©jfSTlHlte LTfldE«3*»Offi**» 

s HdtBx x 27 ©iHiesw t iwi-©^JS!T^{fr-5m# 

L. SfIfB^i'X27€:fIIB^l©jg^«tf9 : 6>5i<Ja^fl(ilB 

T-fXi' [Hie^awfF^ftiaiHiejSSck o av»jn 2 ©jg 

«TEiebTWE«lf»om*3i»6lttET r -< , X^<Oia(E 

^H^^tB LTMitti U. MS3tf§ 2 ©>g«T-f# 

&nfc«»c.»»ii«t«*»6WEJB 1 ©sgTfe.nfcii> 

««3£«[S«l|tUfcfflt*«>. ^©{SicS-o'^TmlSBx 
^X27{C®-&T-5SiSlHl^)iS<&ft/£b. iWEa^T* 
SiSleiejS^T©jiSTBtllBT r -i' X 27 ©x - ^ £S£ 

-r* J: -5 idHfiiBxi' * *0«^a*«nrr« 
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MEf -< X ^ \z& 1 Rtflg 2 © h => y *>>?m fcf- A£ 
HiJfBSf! 1 R Sfl 2 CO h ^ y * > ^ffi f - A (DMm^'f X 

v iz&iizfcfttytz&M-rzm i &tfK§ 2 coft&ajirp 
«>BB»i«ii«K:««tanj."Piwaa»»u>XK:iB^s 10 

tlfz A - fc? > ifn < JUSr^tJ h 5 v * > ^7 * ^jl X - 

MEftlfP^att. i»E5^X*ime#g^S*Snfc;«» 
IBtV X;7 £|g 1 C0j$ST*[sieLTHtfl2Ki!lti*a§§C0ffi 

IBtV ±7 X £ leie^acoW^g^lHiKig^ j; D gv^ 2 

J.OdOS«S*mUT(HiC?««3t«fcL. MfBfg2co 
aflETH6nfcfl'Cfti««* e.MJB^ 1 ©jgarc*3& 

ThuEtV X^fcig-&-r*«*lHME»!lE*ftSU, hSIB 

®"&T£ftiSlH]i|fcagOT«j§^THUtBx^ X co^- 

* 5 J; 5 K MEx -r X * [5]e^©£f|iiJ$PT3 *> 

COT&3 <t-r3tt#JBl 0 IS^cD^-^Pli 

Si. 

[g**js i 4] sufB h 5 v*yvym^®.\%. 

MfBSg 1 Rtfm 2 CO h 7 iv * > ^ffl fcf - A ©IWEtV X 

ir t*iWt*KSMfis*wj-r*j& i Ri^jg 2 (D^tmmm^ 

co^fitggt. 

iiftEMiMg (c «si> s n^nn Jt us t . 

n& A - tf > ^3 -f tf h 5 y * > y 7 & ^ol X- 

^ t^rllAfefcCOTfeO, 40 

mmwrn^mt. mi^^x^mm^mizmm^ntzm 

lftcm2©fiM>«M3£tt£U MIB^f Xi^^MIB^ 
1 co jg« «fc 0 fc3S < K-z>mU5"^ X * [Hie^©coffF#a 
i^IalgjlS =k t) fciiv** 2 ©aflE-CEUE LTmlSBM^gg 

fflLT£ 3 JfctfJM U ffiB£3<Z>fi| 50 
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<bSM£ttfr 6 ME3 l ®{B<bSffl£tt£tt# LTfS l 
coMfi^ft. ffrfBSg 4 0fl<bBM£fi#> 6 fflESB 2 

C0il'L>»ffi!l^fli$-ia»LT^2coMfi^€:#. ffiSSI 1 

mm 2 (ommmzm^Trnmy"^ x ? izm-s-rzm 

TiBr-f X * cox - * £S£-T § «fc 5 iemffB^'f X 
ISe^gSrSiJffll-r^fccOTSStg^l OfB^COx-^ 

jg-g-r-sgsiEi^ji^co^tt. sijfB^ i Rism 2 com 

m^OSUc*^»Tff5^i:*»*fr*BI*Sl 4IB 

THtllB-?-YX^SrmrIB^lR^2C03i^^@teb. *J 
IB h 7 >7 ^ > if mm^SL iz J: & {feW * * 7 lc L T HtrfB 3t 

^yd'CWWrSKWlL. ffUBx-rX^^llHie-r-Stc^ 

-r s b#p^ x « z. n&,± <Dm 7Zf%m \z & if z> mf& m - a 
oWBh^y^owwiafts-en-ifnaijfeb. mib^2 
®a&iz«t**ffiBtttfi§ift*&ifflEffi 1 

•5St||B^»fI5I^€r^»:bTMfi^5rt#. MsBM«^(C» 

•o'^THfi5 ; 'i'x^{cji'&-r£gi«[ag)ia$r^L. c 

cogi^lEltejgSKTT"^^ X ^*@KlTr- 9 
■r*«k 5 icmrtB^i' x ^ co0iK#®:£fifffii-r& fcco-cs. 

[0 0 0 1] 

7&mx\tzLn\zm®<n7-?m±m^Rtfz\n&&m 

[0 0 0 2] 

[fi£*COSW] CD-ROM(iCD (3>/^hr^7 
i7) SrROM CJ-h* • Jj->U— • ^^U) iLTfffl 
UfcfccOT&D. ^^ROMi:|B|^{ca>bfi-^-> 
^J-ACffflSnT^I.. n>tfo.-^->X^-AlCt5^ 
T«JSjgiS?l*<S*$tl-5C0T. CD-ROMCO;£:S3£ 

m mmm ^-^^^mcT>com^^.m& (1. 

2~1. 4m/s) ©ftffiftaiBt-r*©**— IRW-C 1 * 

-So 

[0 0 0 3] 

[*W*«i!?»tJ;5it*iI] tC5T. CD-RO 
M H =7-i CD-R OMfi^-xf ^ffl 

CD<tll-^teT"f£S2£tlT:fc0. MM*t0bT 
f^®!^tlT^7S:Vi. K^T, CD-ROMSH-M^g 
HK«fcoTfiSJ;U£gip;£3SEiaftC9 2 0 ^CO«t 5 ftiSaT 
aSt^tr^ X^co{B'0*«iE-r-5fcae)C9 h 7 + > 

e> nt I > -5 *f^l U > X* W X ^mij&UZ&W)-? 2> fz 
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X ? O^Hf^Sit^rfBl^WX'i' X 7 cotgi&SrffluE'r'Sfc 

Ac«6 crw- *> nx ^&*f#j yxTk^rj x 7 <d^m izm 

© =1 -f )V&^t5 7 it —jJ X 7 7 X— ^ <Z>ifi&±## 

£l\ 7*- xzmw&mon&T&mz. mm<Dm&\z 

f&Stf 7 * - ft X U»ttl6*ittTt4 tr-f 7. ±©x 

(s-L^aft©7 wt5 >x©^^v^<g l aK'r-Y x;7 £ in 

gB£#**i§KiU u>¥a.-7->X5-&a>7--7s\zc 

D-ROMK5<:#i£«£*K:ia*ii£ftTV»*A- K 

r^X?F7-f7gI (HDD) U H 

DDJc&ttS'J - hcs>x^-£3l#£2;i-f "Jt£ 

a>tf 3 .-^->X^A^#:©m^14 ; &<gT$ 20 
it •£>. HDDCD'J - H/7--f b\ZX.7-&5££.Z 

HUWZ bTfc C D - R OM K 5-f ^Sl©lBIMl*Effi 

D-ROMofli^&tXffijgn«:fi«sii-n«»*$n 

<5„ L^U UlSlCttCD-ROMWSScDA^y^r^ 

-hER]B£*ft 

r-BfcJ&^frfflBAJaWBVS - 3 3 0 2 5 7^T'x 

*. «ifitt3ta6jfi****P*aaaE02 0-3 0ffifO«t 
[0 0 0 4] *%i<OBMH T^X^CDd'fr 

[0 0 0 5] 

[RBfcflWrsfcJ&O^R] -hERHStfifeU ±E 40 

LTU£Ei^#:7^X^£leli|tot"3t>©T&c>T. fl 

*¥S*««fcJ;oTiMEx* X^j^SMEt 5 — 50 
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-rs^fttcfcux, ws^x^ime^RKi&asnifc 
fltjEx-r x £ £$g l ©^gTleife LThijEtV x ^ ©fif 

't«*«je-r*SB i ©xt^ rt. imbx* x^s^e 

m 1 Wjg^J; 0 fciS < B.O WK5r X * Stereo If 

ftjisisiejf s«k o av»jB 2 ©asmae utiwex* x 

*©fiMj*£Mjrr*SB2©;*5 ! -v:/4:. mfKSf!2©X 

x y tt» £ nfctoc>««£*a» s m ess 1 © x a- y y 
T» 6nfc«'C>««««*»J|c UTiWE'r-r x ^ 

fc»-r*«nB^c.»7L©m*3R-rfi****SB 3 ©x^ 

•;^t. WfB^3CDX^^yT*ae)fcHtlJB^Xi7COif 

7,7<D7 : -?$:m±'t2>m5<DXTv7"£$:mLT^2> 

•MMJs^-f X^Srl@Ite-r^ ! b01?S.oT. WfB^TLtC 
^^.-5 C t*<T#*<t 5 fCJgJ&SnTt^-S-TV X^lHlte 

fcK#snfcWE^ x o 1 ©jg^TiEie Lxtuse 

f-fX^cl^ifl^l, huIBx^x^^huIB^ico 

a*ct 0 fea < R-Dmm^j x * unguis: wf^eisiH] 
^E5 s ^x^©4 , '5tc^t"*iJffi t t i 'i>?Lo-rn^-r« 

MIB^^ X^O«^^{CMT-5WIB^^?L<0-rn 

fcift-rttKas^TME^ x ^ icjg^-r ^>Si«iHifejS 

IBt 1 ^ 7.7(05"- ?&H£.J: -5 KitUta^ X ^ [11^^© 
1 OfC^-T.t^tClB^^^Xi/SrTt^'f X?tU 

x ^ co^- ^ tr y i/ t y rr«*55«*i:t 

4Ct^Tt«. If^JlSS^l ltC^-TJ:-5 

fc. W*^4R^l 2tC^-r<fc-5IC ^lR^2C0h 
5 y * > fc' - A **ffl-r Sffi 1 2S:tf» 2 OJttftffl*^? 
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9 

\z-l±<Db7y£? gtigrtUSSOffliJ^ [c J; o T , 
[0 0 0 6] 10 

r>TX^4 b^*^t^br>H;Wf AdFLl 7<B*ifcttfc 
A?ll 7 ©^to^St'tiT^S h^y^{H^t©2aa 

fJ0 6©IIi^D, B7<Z>F5!y^ffl^tt#««l£ 20 

[0 0 0 7] 
[0 0 0 8] 

* i <o^mm\z%t>^> c d-romh7< 

-T£o Hltt*Xh3>tfa-^(i:CD-ROMh , 7^ 40 
7gf 2^^t 0 CD-ROMK7^7812tt*7h 

[0 0 0 9] CD-ROMF7^78B2H CD^b 

f&zmzmm&T"^ x^ (cd-rom) 4, f^x^ 

7^10^7, ^^X^7 4<^[Hie*J^I^ai:L'T(7)^: 50 
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10 ' 

(v-ra» xtt^^ x^;i/«#ffl.aiPiBs (dsp) ^ 

b^yXrA^/ h □ — 1 1 , jfS&£jtf2g 1 2, 7 
[0 0 10] ^ X^7 (CD-ROM) 4tt^-^ 5 l£ 

iB'&$n&xtr>H;n 6*WA£*i*+'i>?Li 7£W 

U 02 t^Tcfc^K^TLl 7£*'frlCLT5 r >f X£ 
W^MjCfp] 5 X/H 7iW^ h 7 7 ^ 1 8£^T 
U ^h77?18l:lt x-^Tt^fcfy hTl2i 
^ntt^o &43, M^)J:^l:CDMCD-ROM 
iC^t^Tli^-^tt— ^HaftHP* C L V (Constant 
Linoar Velocity) T?faS;*ftT;fc ?K CICO^-^^C 
LVXttCAV <— ^&j§g) TBt^f^o t^X^ 

£>B$> -TV X^7 4(7)rtfll36^^«'^^aE©Jtfffcfi£o 
TtV X £7 4 <Z>HH6S«*Ttf 

[0 0 11] *tfy^7yy6tt«»fi!)t)C!)T*oT, 
m 2 iZWtWmz^-? J: 3 K«*_KU-1f y-f K*> <b 
JSK* lf3ttW 1 9 im#f*&T2 0<h> tf-AX^U 
7*2 1t, ¥ff5t«*#Sfc»©ziU^-^U'>X2 
2<h, l/4$gi23<!:, *f«?U>X2 4 

tf-Aco>ttttcE«*nfc'>u>Hu*;n^>x <pm 

BB©ct3ft:Ix>X) 25t, 7tttUiS2 6 7* 
-^XSiJ^ffflT^^zLX-^2 7t, h^*>^ffiW 
fflT^^X— ^ 2 8 
[0 0 12] 3ttfv/^T^y6ttHfiIO<t'5{3, JtjH 1 
9^61ftl#Lfc3ttf-A*»*U'>X2 4TiR3K3ii-T 
^X^4 0*Btca»b, ^X^4fC3t#fcfy hT 

3"DCOe-A^a f ^X^4tCSWL, 7^X^4_t 
IZM2 iZTK-r&olZ^Xtfy b 3 4 £ 2 ^©BJX^ ^ h 
34a, 3 4b&4i;31i'5. T-^iLTOJtffcfy 
MS h7^9 1 8 JtlcEH£nTl>5CBT, *S^gH3tt* 
-A$B4t-AiLTf^X^ 4\Z$t%$-?Z>£, UZi 
tf-A^tTyh (^-^) T«H$n» 3tttW»2 6^ 
A*fr-5SI*Jttfc*— A2 QHtHt-At&S. ^Ac, 
BJX*!yh3 4a, 3 4 b tcStJ< SWBJtf- A 2 9 
a, 2 9bfell^o tt»(0)ttttl±l*^ (7^h^-T 
*- H) *^6j«*Jt*lB«2 6tt, 3t*«a«*»c«SI 

B, C, DT^til, »3Rl/:SB4©ffl» 
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0 T^TSIS 1 RZfm 2 ©gfrftA, B 0»W**fil2feWSB 
3&tfSg4©SB#C. D©#tflig§!7jl6]ter^y:7 1 8© 
«*2rfil»C-SfcLTlr>*. Sg5&tf?B6©g|5# 
E. Ftt^EP3 0<Drtfa\ZffiW2tlT^Z><, Sgl~SfS4 
©SBtfA. B, C. D{Cte£JH±7fct:'-A2 9*<A&r 
U fg5Rtf2!6©g&7}-E. F(C«h^y + >^ffl©S 
Itlij7tt-A2 9 a. 2 9b#A#*T-S, 
[0 0 13] 7# — IJXfflm^&k LT07t-A77 

-fcf>^n^;i/3 l t*^MSS5 3 2 10 

ITi'fil-mf], A— tf >^^i-f 3 1 tfllET 

£. f-fX^4t*tftl/>X2 4 tOlBWj&qgffcU 5 s 
^X^4-±<DJte-AC0X#>y h 3 4CD7*— #Xt£8g 

[0 0 14] h7y^>ifmm^WttLX(Dh^y^r> 

^7^faI-^2 8«»fel^>X2 4tCS^$nTVi 20 
^A-tf>yr]'f;i/3 5 t*^6S53 6 £:«£5Us]g&JgJi£ 

(s*-ti-r) h\z^.-Dxm^ntz.m^(D^ xn 

•-f^T^^iX— ^T&9. A— fcf^ni'JUS 5 tC 

KtV X ^ 4 ©±jBfc¥frfc;#faj «k -5 izffifc 

Snt^S, A-k'>^-fJ|/3 5B, h77 + 

>>/<»mm<Dm\z. ^-i7n\z%\f.-u^mh^-y^ 

5T^tf-A$S^h5>y^i'^id-r-5B#tcti, -fist 

s^e>ym^<hn?tfnTv>-5>'-^«*!-£0i ©->x 30 

5 L i*rj>hP— 5 1 1*^7^- tjxSOTUhJSSI 4^^- 
LTA-f>^n-1';U3 5 
[0 0 15] ElKtSBgWK^U 02 tCi¥U<^-T7 
* — #XiJ-— #[@]Sgl 3«. 2^>©flrJffg§3 8. 3 9 
<h. 10©«gt884 0£. 1^0^7f4 1t, fiffi 
ttffi&tfBMllsIIS4 2 2:fr5j£S. — 75 ©JTOlLgg 3 8 « 
7t&fflg§2 6©8l&tf*3©«#A. C(DmJ]&tiQ» 
fl&*©mHC»3 9tt3tlfta«2 6©*2RVtB4 
©gfl#B. D©m^SrSDff-r«>. «3£8§4 Ote— 7j©iD 

*»3 8©arta>stt#©tow«3 9©ffl**«jrr 40 

M»S4 0OHiWS7 : j-*XK»(l§TS 1 -3T, 

e>yn-fju3 lcwssns. mbj»2 6o»i~ 

^4©gB»A~D^f.7*-*X*1ffll^*W*7jfe 
tt. MKiffitLT^T^S. &*5. X-f'>f4 1 
H->XfA3>Mn-7 1 lri^aliffi^nyt^-f >4 3 

P-71 l^e^m^nfc^-f >4 4©<i^-c*jw^n 

-5, &*5. iaiTW0 2©7-f>4 3. 4 4*«$t«)T 50 
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[0 0 16] El 1 (CtPEHSfftlCTKL. 0 2 KpL^f h 
7 y * > ^ IW» ¥8k * ttlriEf * fc* © h 7 y * > 
Jp|U8Sl4tt, lt3©«JfSg4 5t, 4 6t, 

&ffla«2St^g[iftlHl8S4 7 t*»6riE*. M£S§4 5 «3fc 
6©»5©«»E©UJ*^5>t1ftta«2 6©fg 
6©BB#F©ttJ73£«g-r*. £©J&*gs4 5©tfJ7Jte 

«2fetnB»®»4 7*^bTA-e>^3-f;U3 5(C& 
l&Sn-B. 3tttaj»2 6©*5Rt;j86©a5»E. Ffr 

(three spotsmethod) tlTMTSi5. &*5. 
y^>;7*f&JWI*t- DPD (Differential 
Phase Detection) f£^©8iJ©^ftJ©7jj££SUB LT 

0, 7t^mgg2 6©Sl5RtfMl6©gB#E. FWST 
&S. *i£. DPDft©i^(i SBl~?g4©B&#A~ 
DClSo'^T. (A+C) - (B + D) <DY7y3c>if 

3>ha-7i i*»6i»a*nfc5-f >4 8©w»m# 
fc*«FUT*>-*7-r*. fiUBftMt&cflBibiei 

K47 \t^Lmmmmyov^-Bi.u f f^ >««fa^ 

^nw->xfAn>hD-7i lA^itusnfc 
7< >4 9©fi^lcJ;oTSiJW^n^). 

-5i i^e,im3nt7'f>5 oti^Tttfttis 

^BftiaiS4 7©B»ia»«»K:X*-r*.-*:*. E91 

Ttt02©7-T>4 8. 4 9. 5 0^WT^tlT 
<^5. #fgiP!Kft35^X£4©<g<E>«&lil©fc 

4 5A»6 7'f >5 l*t*msnTt»*. * 
it. m©j£&¥&7 £7* — #Xfflffl{l-ff*4-*.Sfc 

»jctt**i«amB»ia»4 7j^6 9<>5 2 

[0 0 17] 5*— ^©tt*lMffiatt>fclftai»2 6 ©Ml 

1 ~^4©a5»A~D©m7J©i!J0^!CJ;oT»^n'5. 
0 2 Tte:7 * — TJX-tf— tftUSS 1 3 © 2 -D<DMW%£ 3 

8, 3 9©ffi#£inJ*f 3fc#©to#83 5 3*t|g:tt£ 
n. r©Jn^S5 3©m*7'f>5 4tC^r— ^©^*-K 

om***fi&tis. S2xtt7*-*xir- xm<Dtm 

3§3 8. 3 9©Hi73*Jl0l|C«5 3KlA7J*-a:TV»S*«. 
i©«DKlx-^*WMK:aS:©llO#«SW!»T3tlftHl 

9. 7*— *xif— tfmg&i 3. aait>77*>yu- 

1 4 t©»K«#ttt<»M!ll:wSnT^6. 

Sfc. 0 2t'*^TfllffS3 8. 3 9. 5 3. M»S§4 
0 4 5 ©'>& < t b-fflXte±B$:yt e y ^ 7" y7" 

[0 0 18] 01©MO^©7t±. -iBCXJ-f^tff 
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t* tf y 27 7 <v :/ 6 s a m h y *j v &m s t^hj $ -a- a 

■i >5 8 S^LTftl&Sns h7-y + >y*iJ^ffl^*a 
-/U7-fM (LPF) ^ffl-TdttCcfcoT^tth 
7-^1 8C£-3<7tX#y h 3 4©x-fX27¥&#|6l 
©X&ft&ttfiiU »««H9yi'Ojt**flI«K-ra 
i O \Z% tf y 27 7 y y 6 £rx 4 X 2> 4 ©^gT^ft \Z&,*t 

[0 0 1 9] #l3IS8tt, *5. 3>h 

n-5- 1 1 Rtf j§S&itJ3s 1 2 tcg^Sft. n > F- 

£5*— ^fcCLv-ew^-rsisicfct. ^©.fc^tcTtk* 

-A©5V Xd> 4 Oipa^ffillOiEflSKlJfilUTISieifi 

[0 0 2 0] 7ttf-y ^77^60^7^ >5 4 Kg&K 
£ftfcf?£«-^S®&9«jg&fcfc©-C&oT, $EJ£ 

x-X 1 0 ^lt*X hgB 1 KSMJfcSttTH*. 

[0 0 2 1] >/XrA3>hD-7 1 1 «V<27D:/n 
■fey 9, CPU (**$fi3gB) 5 5 ££-*!© 
tf^Srfr5;fc:#©RAM (7>yA-7^-tX-/t 
>J) 5 6 fcROM CJ— H • ^->U • ^^E'J) 57t5 
■&tJ. 3>hD-7llH'f>i'7x-X10^LT 
*XhgBlt::ig^£tX. *Xh««l*»6«iesnfc 
fi^lCt¥o T^-C X 27 4 ^ fcifclC^E 

— 9**— #0888, j§9^©7, 7*-*X-y--^IsISS 
1 3, K7 7 + >y*- #[hI8&1 4 £$*B©7j8rC©JS? 

T5. Sfc. 3>hp-7 i i ^i*:%BJ{c^^5S/L^fie^ 
ttm^&^^i'L^fig;»^^tti^S■r^^iTT : ^' X27 4 !C31^ 

[0 0 2 2] *fPJtCft5x-*W£#»T*«, f-fX 
27 4 ©SiiSlHje^S*^— 2* 5 ©fflF#gE5lHHE5£«C& 
•5 £ WE <E> T . 3 tlfc ^ -f X 2? 4 ©fiH*L> £ ffite L . 
g«anfc7 r 'CX2'4ic31-&Ufcfii^lHlfejift (jg^-S 
iftlsMKgft) *ftj£U d©3I^Sii&[H]&>§gWT©i8 

anr-TV x 27 4 srige-rs. ®-&sssiuesa[«:9ts-r 

•5fc*('. #^;mag«£nfc5 ; ^X27 4©{I'kg£ 
PUTT'S. £©<I'k»©iH'j5£te, 7^X2? 4 £^-2* 5 
©if ^gi^|5Ji|£j£K«k 0 "bfi^JB 1 RtXSB 2 ©glGgft 
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-5. *>U X 27 4 »c{I<C'*<*tl«. d<D0'6(3S-S)* 
<x^X27ffi®j^-^5, tVX£>4. Rr/7ttT-v277 

yzr&<Dm.Wit^$LV. z\(nm.m\z\z. xtf>h*;n6 

j&*MtfT^3Sitt#l*Hfe«- («*iausJt») <hXtf>K^ 
1 6 KE3^-5*¥7j|SmS»- <*7j|5jj«»-) fc©W7j# 
$tn*. *¥*|SJJ*7>tth5yi> 1 8lC*f-rS3E7tX 
h 3 4StX2-0©h7y^>yfflOgjX^y h34 
10 a, 3 4 b©^X27 4©¥fe7jfa©ffljttW-fniP^ h 

filb icSo'^te v>x 5 — j«» <t Mib i:S^< x 5 
<h©M7J**&S*vc^s. ffiSrtcS-cKx^-fiBSmx 
* X27 4 arjc^— ^ 5 ©Berajwira— ©HH^f IT 

[0 0 2 3] 01 K*T««&J«4MflaJfliADC 1 5 tt± 
JC©OI^K:a"^<*¥*lfil (7-f^f*«*l6l) ©Sift 

h7->^>i7*x7-fi^e»ttm-ra ! b©T-* 

20 0. *0IS1 4©«JH»4 5*»6*ttJ 

[0 0 2 4] HSCf^^MPF (P-/U7-f^ 
2*) 6 0 H@ 1 ©ADC 1 5 C7^ > 5 9 ti^Tii 

x 27 4 ©(Ej^fcfe?? ux^4T5 mm^^mta-r 

30 «. ^©*SS0tJT«Hi(K!!Lfe«t^{cmiR^m2©)iS 

T<S'L.-*^ate-r-5©-e, jgflEowautKfcUTLPF 

C©L P F 6 0©7J>y h*7^iS»:©«Jlft^.*iJ^©fc«& 

tcii^m^-5!*^©7 8^lpf6o iciisnxn 

[0 0 2 5] @4 tlf -f P F 6 0 SUlMiCS 

f fc©-C*oT. m*«6 3£ lU->?";mai|5II&6 4 

<f^<h£it]#T3o 04tc«#iiiHi^©i*5 :: ^ 

IsUglC-TSJlt, XttE4TfiS^T-*-r<t^(CA7J<t^- 
Oftto 0 (CjjpflC§§ 6 3©m73*aj^lHlSS6 4(CA73^-ti: 

[0 0 2 6] 05 (A) (B) ttffl^*#-r-5^-YX27 
4 ©^ 1 2 ©(elfeji«©fl#© L P F 6 0 ©m^3 

(«t*iRi«»j«»a*) *77-D27-^m-e^To 05 

50 (A) (B) ©SlftjgjfflTa . Tb li^i' X 27 4 ©@*g 




'4 
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«w(v»H5 (b) <DMffiwisifcm&<Di&\,*m 5 (a) 

[0 0 2 7] rfT*tC#&LTV>-5^<C07V 
X?*06 tWWWKS-TJB 1 OfiftRr-f 7. ^ 4 a t 

0 7 fc|JlM«K«-r* 2 ©ffiffiKT* * X >7 4 b L 

*Jlfc, XIK4)7V;*?liB6;&tfBI7 

WttAS. 0 6COSglCO{£,&«7VX:?4 ate. 5 f -< 
X^4 a©^fr£Xfcf>K;i/jf A?ll 7©tW-& 10 
C0*>C0T£t>. {Ifi-b^VX? t^Clt^TfrS'b© 

4> t X tf > h* ;p Jf A?L 17CDt-WiB \%— St b T t > 
h 5 y V 1 8 co^k#X fc!> F;WA5L 1 7 cotf'fr 

X^4a. 4 bCDI/iTncD^— ^B^d&^Tfc h5 

h?y irmt>\Z.&-j < h 5 * * > fx 5 n 

-5. h7^^(B'i><CS-^<^2©<B;aa7 s ^X^4b* 20 
«MJ-r*»&l;:MU 7*-r*f 4b©EMEjg£**»T'b 
tV** 4 b bfcV*. *5£W\tZL 

[0 0 2 8] 3>hD-7lllt 0 3C^BWXtt7 

^;UL P F 6 0 Offlfc. »C?*«fi^a&tKaflE*«^ 
atLTlii|iS^ailHlBS7 0. «IX-f7f7 1. X-f y 
^■«*@»7 2. 7 3. i«|t«7 4. tfcfc»7 30 

5 . mmm^^wc 7 6 . jsa^s^© 7 7 . sgggjg^- 

5E£*©7 8. htfe§g7 9. StpttX^gi:8 0$ft 
•5= g|i&ffl|II&7 0teLPF6 0fc:gtfjg£n. LPF 
6 0©ffi73©e-^£&fflLTtgi}g£ffiiJ^T3*>©T& 
•5= BP^. £4Hfttti@tt7 01*. 0 5(c*-TS^:ffl (IE 
n—irm vpi&JS/htt (ftt;— ftt) v P 2t©M^* 

i!)5t)»m ««*fflBte7 0©W*ttW»X-f v 

f71 ^IT^^U 7 3 lCii?>n-5„ 3JSIX-Y y^7 

1 (±©J^lH]gS7 2ic$iipsn. SglWSarCTV X*4 
£0i|£LT^3l$©Jg^&ffi@&7 0©ffi#<hfg2 ©j£ 40 
ST-x^X^4=&lHl^bT^-2>B#Ofgilia^m[HlSS7 0(73 

m*t*»«r**«fi**-r*. tot, $ijiw[hI8S7 2 

^a^lt^tU 7 3 COgS 1 COfg*£ 7 3 a Icgl 1 Ojg 

(M^ffi) t ei as 2 ©astro^s 

S'J/£ bTt^»:X-f7?7 1 ©*&& b 5r3T LT^t 
■J 7 3 ©S# 2 ©fiBHIc 7 3 b tcjg 2 ©iliUffi (ffi"J?gfifi) T 
E2 £#£&tf„ &*5. ^ ; E l J73tLT@l®3>h 

p— 7 1 1 ©ram 5 6 co— %&&tiim-$-2>z.ttf~e-g 

«3¥S7 4tt^ ; E'J 7 3©|g2CDffi«7 3 bCOSg2 50 
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©g$SfiiTE2 Ji>6>Sgl©ffi«7 3 a ©Jg 1 ©tgflUST 

ei t«jHxT«a«c?riE»*»-rEi zmjj-fz. jttt 

3§7 5teflg»gg7 4©ffi?3El £0i|;UiROM 5 7 ©— 
«B*»6J«*36qifl[«^a7 6©a«P«[Ref2 £€Jtft 
L. fla<bj£&El a*S*MlRef2 «k 0 fe«V»j4»5*»* 

7 5©<ia<kfiE#-El #f£fftjtRef2 £J.±©l$t;:te-r f 
X* 4 fcMKflHTV Xi/T*-5 tttWLT*-* 5 RTf 

JfK^El #Sip<IRef2 .kO'b/hSWSfcttTV^iM 
tt*fl«7V X ? "C»« iiPM LTt-i' 5 X 
f 4 ^ffF^ftiiSlHltejSffitc^^ d £ ft«FT«**fft*-r 
*. &*3. tttt«7 5**JM*£U fiia<L>A^-El <h 

*i*MIRef2 <h©M (El -Ref2 ) CCOiltC 

©tl^lCtt. «RaNf 2, 4, 8. 16. 2 

o«ao ©a**&a«3nfci^*»£«*isMEai* 
t-r*c:t**T**. H3 3^6Jttt«7 s«4r 

*. *»»7 4 0lH*SaflEftS*ft7 7ICA***. 

mejis^^Tft^tt. aaE*t^***»7 seas 
n, cic:^e>'r'CXi'4©iEiS3ifl[fi^**7-f >6 2t 

TJB2©aiflE**«-r*fc*fclt*»7 9tMx«RO 
M5 7©-«*»&J«*a;tp«*^S8 OtfMttStlT 
Jt«lflB7 9»4IBl©fli»£i.«*&iaTEl .tSipflt 
Refl t^tfcfeb, TE1 *«Refl «t D t>*#V»P*fctt 

[0029] @8li3>hD-7l ICO ROM 5 7 
M * nfc jf&ftggSft^co -7 u 9 A left 5 »f£co ft 

n^TH-r. s-r. ttiii^->co^sBT^:-^ scoxtf>H 
j ui 6tc^ x>7 Atm m^Jti^y. xf -v/so tc* 
-Tct-Stc^nf 7A**X^— hT-5. *i:^T7 7Si 
(c^-T <fc PJC 7 s -<X;7 4^:111 coialfeiiS (^JxJigM. 
gjgge0 4fgig) -CEIgg J:. loh7yt>y »-iSR 
r/v^-^x^-ri^r^j. j-T^ 4coii [*"ia k 

7^ tC?t e- Afip-STfc fcf y ^ 7- y ^ 6 

TOC (B^t— ^JU) ?r»E*-^-5>o ^Jfe. 4<gj§ (gj| 

^.lil 9 5 0rpBi) -C^ntt, f-fXi' 4C0ffi^C0^S 

tjtje.fToc^?). jfcfc, xt7 t*s2 ic^-tj; 
n tr.g i jgg3g.r>«iMi^fraifr-*-a. fip-^. p3co^M 

X-f7f7 lC0^ a^^->lCLT^£!l-7 3(7)^1 CO 

< m&.7 3 atcis i wiBiteyaripg^faiiggTE 1 g» 
^^tr.^-a ^^cco^i ieg)«Mii£Bi:ttT < f x 

/7 4»fi 1 COIplfe^fffrffi 1 --)^--^,-? < ■ 7 ^7 <1.f7U»p»ja 
S7 7^ S-7tt*-Af^a£L. h77 + >^ 17- <f-^ 
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«fc 5 Id 7^ X ^ 4 ©Bfejift £^ 2 ©UlteiSft IC 

Kjrrs. ft*?. m2»iHiejS*»±miiHiwii^sfflte 

filTEl ^tlTS)£Sn5, fiP"^, 03©J±$!{g§7 
9K£oTSf§l@<I<i>»Bl5£ffiTEl iS^fiSRefl t 
^JtgSU T El **Refl JMTO^-g-dimS^fF^S 

SHfeiSS (#J*J£2 OfSiS. ^1 0 0 0 Orpm ) ©#J 
Afcf5 0%»|Hie)Sa («Atfl 0flti& »5 0 0 Orp 
m ) &3&2<D®mmgttTZ>. i£<Rg§7 9#TE 10 

1 rtSRefl J:Dfc^:^t^<tSr^-ri±S^^^b^:B#tC 

ft 8 fgig, $54 0 0 Orpm ) £|g 2 ©laJiKjgft 

3S2©[Hiej£S£@5etCL.&^T, 

-So ^tc. Xry/S4 tc^f «k o \z% 2 ©[sieji^tc 

tcia i ©fl&d&HAttiisiB 1 5 T»m l&jSc«-©««s 20 
m3v>Mm&thm&7 ot&hju ensx^^f 71 

OMb^LT^tU 7 3©fg2©fg*£7 3 b{C#^ 

"TJ:'5K:JBligR^JB2|lIfii*£?«MSffiTEl . TE2 

OiEl **s6-5o XryyS6 fC^T J; 5 tc. 

WOXT-y^S5 ©SE1 KH-^V»Tjii^S»iaCjg« 

mMmum&&T*±.ftz^x^-?<»m$L*ft?o 30 
C0030] ^cfc. S6i»tf»2®©ffl£.*w:£fcas^ 

•; + >yit-#<t^TEIl 0 6 tC*-r«ft^©fc86»c 
±U37VX^©lgib{c:So'<fi£#TEa tH7K*-r 

*»«oii6iiitoa! 1 o.ig.!iEafl[*.SEi(i«»*Re5i.c. 

1 (Hl©(B^ateffiTEl «h7^^(l^fiK«-TEb tcS 

TE2 rt^ga^^tfchTtltf. dtl* 40 
TE2 =Ta +Tb 

TSVf d<i:#T€r*. 08©Xry7S5 © 
El =TE2 — T E 1 

©5$;©TE2 (CTa + Tb ^AL, TE1 iCTb £ft 
El =Ta +Tb -Tb =Ta 

X i7 © #>©«Ifj tc «t -5 * nt ^ ft t L X *> , . 

m i vmiKmmz&i-tzm ioyvv vm<h\z 50 
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StJ<J*#ttl»l— T£S©T. TE2 — T E 1 CD«^C(C 

&■&©«, «S'C.^Cj;-5lgi!iT*50T. x^X;7 4© 
£©*J&H!fl»»J«< &*. 

[0 0 3 1] **««»4±J6©fiJja©ffiC*©fiJjj5t»*' 

(2) ^-^©W£tcft£oT{I^*£ateU 5V 

X7-S^7*-*XX7-oi4l:i5f-^i*l 

S^aflWDflrFSWCCliatT**. ^T-5!C. Ill 

fttf, fltt««0 CJ HM) «lC±-pT»HS*BfS 
B*fllJj&«S<fc*. ^nKWLT. #*Jtflmi«£« 

(3) h^y*>^JflA— fcf>£/:3-f ;P3 5Rtfy* 

(4) {ia«r^ X*©»^KlttlEl<EJgflE«rK<-Lfc 
U©T> T^Xi7 4RytCD-ROMH7'f7Sf^# 

©s»*»»Man, ffi©»s (wakhdd) K»-ra 

(5) ««Cf«*S©*12fetX*2©0«Jgfl|«^E-^ 

5©ffwa^iHieaftj;o t>i£Ui©T, ^-^©s^m 
js^tr-c xi7 4 ©mteiS^^w^g^nie^sicrfii-D 

Tft±WS»«s+K»lftim2©Efia*fc«fc*aWj> 
[0 0 3 2] 

©HM0iJ©CD-ROM K^-fygS^i^Bj-r-So 

L. 13 9^^131 Ot'*5ViTiaiR^0 3 tUMWtClHl 

— © tc itm — (D& & tt i> © mm & mt^-r -s . 

£fz. 0 2£SS2©*;!&Wc:m>Tfc#ra-f£. 
[0 0 3 3] i9®CD-ROMH7-fy8i2aH 

h^^+>y+r-^isissi 4 <Dmmmmzm-5< 

^ttliiffl©ADC8 3m, B.^^L^}gSnfc^> 
hD-51 1 a^ff5tttt@l(7)CD-ROMK7'f 

[0 0 3 4] ADC8 3(ih77*>^-»14 
©ffl*7-f 02Oh77 + >i'fflA-f 
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^•^;HPF8 5(1 7-f>8 4IIJ:oTi9©AD 
C 8 3(Ct^$nT*50, ffii£Ufc5r-f 5>^;H.PF6 
0 £!«]-© fc©T&D. ^ 4©[5ieiC|Rl^LAcS 
mi&ftRtfffi>bf&ft&$im-fZ>&o\zffii&2nT^Z>. 

5y*>^u— #eh»i 4©M»:gg4 5^?>#s>n<5 h 
~3 0^ii©J:^fcS*TiiS^JS^tH, tt/hftOTiyr 

«■) £fl&ffiLSl^. ^dT. a§2©|y60i|©CD-RO 
>yi7-ffl^l:l^< M<L>/&#Sttl[HlS8©ft!JlC h77 
[0 0 3 5] 010 te0 9 ©3 > hn-7 11a <DmM 

©T&-5. HI Ol;:*5l^T0 3<h^ff#)lc:|WI— CDgB^tC 
«[p|— <Of9F-^*#bT-€-CDiHWSr#BS-r-&. 01 0 (C^ 30 
-T^2O*JiS0iJ»=3>hP-7 1 1 a Ofl'btttU&Cfii 
£*ffiiaC%ftft£flBn;t. f-f-/mPF8 4, IB 
*B&ttilHlS&9 0. X-f v^9 1. 9 2. 

3, Jt^gg9 4. 36qMt«£#»9 5**rfcfcR»*. J. 
o£#3n&i8«8H£3Ma7 7 a £*rfcK:«tt&tt«:H 
3£H— KlIWtSftTV**. MlftttilIIB9 0 tex^r 5> 

£&ffi-T-5t>©T&0, #©»S&mie!g§7 0 <fc 

lRl«lC«lfiESnTtiS. Xf HifflPIelS§7 2 tC 40 

©0e>£«©B#©«i|@«Stti|5]8S9 0©a:*jTDl 
'J9 20llO®«9 2alCtHflL. SS 2 ©l@]i|gjgft« 
B#CDli*g^miHlgS9 0©tiJ7jTD2 fc^'J 9 2 ©SB 2 
©^#9 2 bl-tMft-r*. «J¥3§9 3ttj*;&U 9 2©SfS 
2©M9 2 b©Sg2©<I'fcSl5£fiiTD2 !5^il©i 
«9 2 a©»l©0rC?MJ£«TDl ^M»bTME2 £ 
J£*St3§9 4 tiil£ISL§§ 9 3 ©tti7JE2 tmmmft 
4fg:9 5fflfiflRef3 tOttW***(B*t4. ft 
4J. h5v*>^«»«*#SttiaLifcSSlRtfiB2© 50 
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d'kfiE^TDl . TD2 h7 7*>^X5- m^tzm 
tJV»TaUJbfcfi'C?ric»TEl . TE2 £H«ttfflS|e£ 

<rr*. HP*. JBioa*o«r©oi«c>j«»TDi «±<h 

bTH7©h5v*<i'frfc:»^<t>©T»iJ, m2<z>m 
&<Dm<am<btiiftTDZ te0 7©h5-;/:7<Si'i><h0 6© 
(Ifi<fr<h©pifl:#£-£tft)©T;fc-5>. fol. TD2 -T 
Dl =E2 ©fcttOMifrSSf. &*S. SBl©aflEfc«k 

s k «t s j«# * nx t» fc t l t t> . 

?g i &tfsg 2 ©atettt^snsH 7 tc^-r h^vzm 

•b\Z£.Z>m.ft\fKWzm-- E2 (C«h^->- 
*fltofcJ:*J*«-a«^3;tt£<fc*. ifc&gg 9 4 teilgyft 
8§9 3©tti73E2 tat*|ltt*±^R9 5©S*PMiRef3 

[0 0 3 6] aaftgf8!7 7 atCte2:P©Jt$iESg7 

5. 9 4©ttAtfA2rr«. d©3lfiftefc^a7 7 afi 

«*a^©j:3fcLTii£»a^c»ftfcftj£-r<&. e 

1 ^Ref2 ©WUCJiMm-L"***©^ X^tWWLTJt 
«W«V»JB 1 ©Jg^SSilHlSjgSNl <09*.«4 fgjg^ 
T) S^-T*. El <Ref2 •Z*&Z>tmmzF.2 2=R 

e f3 ©nsca. mm>b&'pmm<DT'{ izmmvxm 

S3SSN2 («AH4«a±0"bB<. 1 6(S18KT) 
El <Ref2 T*-5<i:I^R$lCE2 <Ref3 
©B#tC«. ffiffi^/h©^ X * £«Wf LTSB 2 OI^ 

»*iateaflEN2 ct«3fe^v^3®3g-&ftiS[ijeai^N 

3 <«A«1 6ffif»,i:D'bS<. 3 OffiBfifitT©*-* 

5©ff«»siaiEaflE) «Kjrr*. ±jfi©«fc3K:8H£ 

$tlfc@-&ftiSlHie»SNl X«N2 XttN3 ttaitfffi 

^-*¥}±&nim\z?3.2>. ftu, is^asieiteaKft 

j£©»fls©«EnttH8£*JW9K:H--Tr*»), + 

4 ©h7v*>^X7— «^K«fc*(H'&*©a!l3t£H«r 

[0 0 3 7] ^2»*Jg0iJ«^l©^JS0iJt[Simft>a^ 

$r ;« st> z. i * t ^ a $bm & m-t . 

[0 0 3 8] 

im3(Dnmm] 01 i*#hiut*3<osii6«i 

©CD-ROM h*7-f fib, ^3© 

His ©cd-rom h*5-r ■ymmi-zm 2 ©nnfi^j*^ 
T01 o©-gB^^>gbfctett. «2©*it«tRi— t 

«J5S3tlTI/iS©Tf. ^J^$nfcg|5^©^^i5iBJL. * 
fc. 0 1 lt*V>THl 0 i:*K6?)lc|W|-©gB^{c«|5] 
— OW#*<*LT-t©»iW*#IS-r*. 01 lfcjRTfli 

hi o*»6ittt«7 5, 9 4Rz/mmm^±^m7 

6. 9 b'*«*. jLt>«»snfca«»s*a7 7 b« 




( 
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law-fctettHi o tm—izm&'znT^&o mi i<Dm 

Sft/g^&7 7 bti20(0«#S§7 4, 9 3com^El 
&tfE2 tStJtiTiB^«MliHEaflE*ft3t"r*. IP 
-6, E3 =oEI + E2 E3 «^S?IJ: 

0 ^**5*>T<r-< x^ 4 ®fi«&tfig'&»ii5lHie 
M^^St^c fc*5, ±f2E3 **»SSCtC*W*a 
tt«iEffi«CT**. E3 ^S»l±Ot)*S«i:ttfl 
iD*^€TVi^Xi7t*iJISrb, 5 cDRff^^flF^g 

Ac, E3 ^S^ttctOfc/hS^lcttiiit^^ttV^^ 
[0 0 3 9] 

[fg4<£>|£;&£#J] ^tc, 01 2StfHl 3*#!RLT» 
4<B||]SM*J<0CD-ROMF^-f 7«fSKSTS, 
U H12 1 3 K*5 V>T B 1 RTfm 3 t^HBi: 

H12l:StCD-ROMK7-fy8f 2bliHl 
a)CD-ROMF5-f7812*5ADC 1 5 

U fi03>hP"7l 1 SB^^LfclS > h D- 

1 1 btcSS^-f >9 6 *!8Wfcfl!l«0 1 tm—^ffij& 

[0040] 013H012 <Z)S£«^ffl:3l§!& 9 
8SRl^n> hP-7 1 1 bCD— gB^^-To Cc^CD-R 
OMh + 7^^I2bT11 5MXi7 4<Bfi<fr*«ttJ-r 

l|eie4>fCH2<Z)3tlf-AX#!y h 3 4*<h5y^ 1 8 

4 , ^^^^nT^^^»cos^^iHjs&9 7com*^-r 

>t^>hP-7l 1 bt^PfltcS^tH^ttm^-f >9 

[0 0 4 1] zi>hn-^l 1 btt> Sl^lWS 
^fiEiMSffiffl^^^^LPFe 0, g<@ttffiHIg&7 0 

9 9 0 0 t^SfiES. *«5>^99tt<B^» 

* »j5£-r * t)OT*oi, ® ^sfi'j^^E — f m \Z U -fe y 

h^n, &^S^IhI&&9 7©a^7< >9 6^flT 
(40 1 2 CDjiSt&ftgg 1 2 ic^-r > 1 0 1 TSJKSnT 
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(Etc 6 Bo^^658tn J: 5 tcfcfiE^nfc/tJI/XfE 
£»*>&J«S0>T, #^§§i oonsg^i 2 com 

*/^;i/XSrl/6tC»«L,, TWX^OlIsieiClffl 

[0 0 4 2] fiiL^W^-KBStClSliTtt, m2<Dh 
7 y If *)— XX-f y 74 6 &*7\Zls* 7*-tl7> 

7yy6Tr-^SK*»*t, 3tX#yh3 4««h5 

*«toa*3&««*s»igB9 7*5»&n5. m>b<DM 
^vtmoiTj 4<Dm&\zte. mmwihyyt? 1 8\z 

gilTf^X^ 4<0 1®eic:t?#3tX#!y h3 4 b 
5ry^ 1 8*llHl«»T"rs©*T»S, L^U 5^ X 
^ 4 #0 6 tC^-TJ: "5 KfiiS'L^ X Z 4 a Id 

mi <DnmmT*mMisfz&v\zMm&±c. 
m<om^mm^- hi*i:t-yx^4 tc*rr s^h-a 
20 h 3 4©^^x^¥a*iRi<z)ffl*tMffi«rn^ 

h3 4(D>7>^ 1 8 a>«WEIRjWi*T 

So Sit, EI7tc^-rJ;o^:h^^^{i^7 :r ^X^4 b 
<&»-&K:fc, M^S^JS^-HBttCX*^ h3 4C0h^ 
y^«WrH»3&«i«>c-r*. ffi^T, *^>^9 9tc£o 
TitmiZnfz^J X? 4<Dl®&*<D%:7,#y h3 4 CO 
h77^18 tf)$t$r COdlgaiTV X ^ 4 C0ffi§'L>fi£^ 

t«)tX*7 h34<Dh9y£l S^tt*?®!***^ 
;?9 9TffHB9LT^£*** COttO Id, T^X^4C0*g 

\z&tfz>?tx^y h34©h77^i 8<Dmm\B\$k%m 

[0043] m4<Dmmm\z^x^i<Dmmm^m 
m\zm>bmmfe&miRztm2<Dmmmm~(!nvo mi 

3 cox-f 7f7 1(ii3 ira««cSB 1 R«* 2 <2>IHtE% 
*«c»«Si3:T» 1 R^* 2 OIsMBa«(0«^a)SB 1 ft 

7 3<7)*lR^3l2<Dffl«7 3 a, 7 3btC#^iA^o 

$m^i 4«^^eu 7 3 b{c»»snfc»2(Dh^^i7 

40 Wf[eI$CNb ^6»l(Oh7y^«»fIlSkNa ^M^b 
AcfflNc £t#£fc<£>T£So -S1S«»20 h^y^fit 
»r[Hl&Na , Nb ©Hifi«yoii^fiE»»J5efflTE 
1 , TE2 tl^«feiB^««*^trt>OT«S<7)T, M 
COfl-^Nc ttH7<Oh^u/^iB^J5E»*l»^b&ig6<0 
i!fii^*CD|i^flf*ttt*. 5i«ftje¥S7 7 ctt, 
«*«7 4*^f#6nfc^CO«-^Nc (CS^^T-x^X 
^4<75jg'&«iB|pie^SS:ft^"r«> g ^COff 
Nc *<2KT©»^^«^-^ 5©m^fF««iBiaG 

50 L, mcom^Nc ^SOi^CtK-? 5^3f^OfP^ 
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8*fc&*j;3fc7V;*7©ia<6SflESJS«>. 7-?<n 

[0 0 4 4] m4(DSIil^JiC*3^Tfc. ?g 1 Stfil 2 © 

irf-Cf*ll!!»l/fcfiI6S*fflt* C timm\ZfS. 

-5. 
[0 0 4 5] 

#»9ittJ^©£;BWclBje3n*t>©Tfc 

(1) ^US2 6«2&MSlcrS££tfTg«. 

(2) 3t5*-f X^K«tail*K«KIH'5=:i:a:<. 

(3) CAV (Constant Angular Velocity) IP^— 20 

CLVTK&£*lfc7^X££CAVT'^ 
*5. #^93©#*66Wc:43V>Tte. t^X^ 4©«rtJS 

^— *5©Bfi6©W**BIIIIEaflENnax TffllBSnfc 

(4) T-f-WLPFeO, 8 8©ttfc>0K:. 01 30 
4tC^T«t-5tT-7-P^©Bl^^LPF6 0 a Sr^tf 
T. fcfrjfta-tfflUJ-r* d©LPF6 0 
ate, A'y7rl 1 2, -1' >y<7* >X (Xtt««t) 1 

1 3, 3 1 1 4. oj&sggy'f h* 1 1 5 t. 

*»6ri6t), wi*e*7*-f*-h* 1 1 5tta«*i^7-f > 

6 2©fi^£DAC 1 1 0 T7tD iffS^Z^m UTt# 

LPF60ati7-f>5 
lXli7-f>6 2 ©flf * 6fl<j>^&tttl] bT AD C 
1 1 6 £7>LT«i|6&a}lHlS&7 0Xtt9 0(CjH-5„ 

(5) 12 1 O&tfH 1 1 iCiSI^T. h77 + >^l7 40 
-{f^lC*C?<ff^3a^agP*.LPF6 0£*5»)Mg 
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«#ffla*aflI-6 LPF85* £SS#?g§ 9 3 XttJtttS 
(6) H10.H11.BI13 KSt**R©fiK>fl|* 

*. 

[Hiif©ffl¥fttt9J] 

[HI] ^^©^lWHSS^JfC^^-SCD-ROMK 
[H2] Hl©?-<Xi7. 7ttf<y^T-yy. 

[H3] Hi ©n> hD— ^C^t^M'frSiMJtRa^ 

[H4] Hl©«EE(W»LPF*jR-riai6HTr»*. ' 
[H5] ■5*^^7*IBiRr«B2©a«*rigci;fc«nc 

HT&-5. 

[16] '«**i>x-rX7*lttWWfc«f¥aHT**. 
[17] h57 ^«'L^^X^^i»BJW{c^-r¥®HT 

[09] »2 0H«5fiHI©CD-ROMK9^f7 r S»*^ 
[010] @9M> hp- fiBS^-r^P^y^BI 

[011] m3<Dmmm<Dzi>ha-7<D-ffl$:K-t7 

[012] *4©H««©3>hD — »si*-r^ 
[013] 012 <&B£fi*fflgtII»©— ffift 3 > h 
[0 14] ffl't^cOT^D^JftffililKSSTlHlKBIT 

$>Z>o 

4 f^X^ (CD-ROM) 
5 

6 3tty?77^ 

8 EIIE+h-#@8& 

14 h^^^>^it»#[HlSg 

1 5 iB^jBK^amieiK 



( 14 ) 



&f%¥- 1 1 - 1 2 6 4 1 9 



[01] 



5- 





S3 



T" 

12 



9 

i 



4>7 7x-^ -10 



13- 



7* - #X 



7 



58 



8 



1. 



3 > 



CPU) [RAM | [ROM] 
5^ 5^ 



^51 



ADC 



^-7 



M5 



59 



62 



[B2] [H4] 
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[0 3] 



70 



73a- 

\ 



I bo-h 



I . } 



72— 



E 



l 59 



LPF 

/' J 


J 




6*2 



60 



73 



FIT- 



T 



Reft 

H" 1 



TEi 
79 
80 



t Ei=TE2-TE! 



Ref2- 



76 




78 



T 



4 v/7x-^10^$ 



7 



[0 6] 



[0 7] 





[01 4] 



62 



51 



110 



D AC 



3 113 



1 116 
J— 



114 



115 



ADC 



70a 



60a 



( 16 ) 
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[08] 



Si 

" f 



< 1 a <4 



1 



*2 0^^f *JA. 
TE 2 



s 5 







Ei=TE 2 


-TEi 




Ss 




> / 



S 7 



[09] 



5- 



6 

1^ 



it 



—r- 
12 



13- 



"52^ 



7 

58 



8 



ft 44*^ 



7* - $7. 



4 7x-^|-10 



1£a 62 



[cpul (ram| [rom] 



55 5^5 $5 



ADC 



15 



— r- 

59 



AO C 



17 



84 



( 17 ) 
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[010] 



5.9 




TE 2 



73 
-73b 



1 


■k- 






5JE, 



I 2 



— %> 



74 




E 7 =TE 2 -TEi 



Rof2 



if 



' 75 



76 



TDi TD2 ^ 

£ i / ' ^ TD2 
! ' TDi, 



8.4 



«5' 



L PF 



E2=»TD2-TDi 



95 



4« 4ft 

ft £ 




94 



77a 



<ef3 



v ft 



I 



[Hill 




( 18 ) 



ftfflW- 1 1 - 1 2 6 4 1 9 



[012] 



— 



-1 ?b 



T" 

12 



96^ 



13- 



re 



-~10 



r 

58 



|cpu| |ram| |rom] 

5^ 5k 5*7 



1 { 1b 62 
■* . / 101 



4s 



8 



[013] 



97 



IN 



— J — 
99 
100 



i 



101- 



9'8 



V 



I 



I 

71 



Na I N b 



! b<>-+- 
i , i 



11b 



^73 
^73b 



74 




78 



Nc — Nb — Na 



77c 







I 







[3M^*tIE 1 ] 



( 19 ) 
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©jgftT@iiEbTMf2^X^©M'k»£ffl!l5feb. Mte 

mmii&<z)f[-®m&\Bimmm£ o ii^is 2 ©jggTiHie 

» & nfc«£*«e«a» e. tire* 1 omm-zm ntzm 
•brnmizm &m % b twibx ^ x z © * & tc^-r s me 
■f^acD-rnsr^-rflt***, mrtfi^x^w+^ic^ 

giaswTojS^TWte^'i' x ^ ©^-^ *ff ±-f s «fc 

3 tWBBx-f X * @£^gt£ffifp-r & ffi»¥l£ t b 

T ^ 5 £ <fc <h t Z> ? IS^^B. 

HMJMHIE2] 

[«IE*t^«e«] 0 0 0 9 
[StIEF*lS] 

[0 0 0 9] CD-ROMF7-fy8i2lt CD^6 
f&Zmzm&ft^J Xi? (CD-ROM) 4. f-fXi? 
IsIfe^giCD-gBibTCDx-i'X^telfe^-^ 5. fi^JB 
b T ©ft fcf^f 77^6, ftt?-.y:7 7«;/:7"6©{i 
gfc* t b T^fig £ St & fill K ^ - ^ 

5 tmzfe&mm^®>iiVT(Dmm i bm-?z>yt¥vi?T 

V/mQ^&Ll * f^? 4©lEiefi§OT^©£bT© ; E 

7x-xio, ftnB^atbTODv-f ^aynti/f 
(■7-f3» xttrVs^HB^fflSEB (dsp) a» 

^5->XfA3>hD- 7 1 1. jtS&tBSgl 2, 7 

*-#x-y— #ieis&i 3, h^-y*>^-y--*[i]8gi 

^&§g) 1 5£WbTMS. 
[3^«IE 3 ] 

iffijEttmmsz] 0012 

[0 0 12] ^tf^^7<v^6«^»<7)J;5i-, ftiHl 
9 A^JSt#tbfc7tt*-A^*t#lU>X'2 4T-iR3C£-t!rT 
5^X:7 4©±fflt;:&&fb. ^^X^4tC^#tf^ hT 

•5. ft*. dW^Jg^JT-tt. IeI#tI&^ 2 OKcfcoT. IS 
£ t y * -# X&ttJ .h ©PCfrlCffiffl $ *l£> 1 0©£ fcf- 
h7-y^>y^tti^^ffl$n-5 2-^©IiJk*-A^f^ 
0. 3t?©k*-A^5^i'X^4tC^b. f-fX^4± 
IC0 2 t'^-r<t^»d*X#->' h3 4 <h2 0©gjX#-;/ h 
34a. 3 4b*4US*«. r-j'il/TO^lfy 

-A*S^k*-A<i:bT5 ; i'X^4(cS»-r*i:, B£ 



A*fT3MI*7fcfc:'-A2 9tt^ISt*-A«i:^:-2), 
gJXtfv h 3 4 a. 3 4 b tC»cK SMUtf-A 2 9 

a. 2 9 b=M#e»n-5o ^©Tt&mifH^ (7*h^-r 

f -5/is6O^a#©T*0, £©3li£0iJ©7£&ffi8§2 
A, B, C. DT^tSl- 312. fg3&U3f§4©gB# 

^je>K*5»«sB6offl» (^?) **rr*. ft*, * 

81 3 OT*-rj&l&tfJ62©fi5fl-A. B ©^fiJigS^rSjR 
tf»3RtfJB40»»C. DC»«i*lSltth7yfl 

#E. F»455HI3 OCD^iftfcEMSnT^-B. ^1~I 
4©gB#A, B, C, Dfctt£tt±3fclf-A.2 9idU» 

b. JS5Rtf»6©Sa-E. FKfah5y*->^fflOS 
**9J3tth?— Z»2 9 a. 2 9b*iAlt-r^o 

C«iE*f*«e«] 0 0 14 

[0 0 14] h5y*>d/««^atbT©h7y*> 
i/7i7^3-X— ^ 2 8tt*fi|&U>X*2 4{ca^$nrvi 
^A-t*>^n<;U3 5 t*X®5 3 6tM^lHl8S^fi£ 

-f ;PMT^7^3.X— ^T?*0. A— 1>^3< ;i/3 5 d 
gft-T«tiittCJ*:UT*f^/l^>X2 4^813 3TSti5 

ic^^ x i7 4 ^^.mzwrn^mz^rWit %> «t 5 izm& 

sntv>4. ft*. A-t*>^a-r;U3 5tt. h^-v^ 
>i/<D®me>mz, ->-i/P#tr7tt:-A^g«h7-y^ 

fA3>hD-7 1 1 J&>5 7;i-— #XfMffll[a8& 1 4*7> 
LTA-f>^-f ;U3 5tc3IS. 
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[0 0 2 3] Ell l:St(lM»ittifflADC 1 5 «± 
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HMJMHIE6] 



( 20 ) 



11-126419 



[JilEtt&JBa*] 0 0 3 0 
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[0 0 3 0] Sg 1 &tflf§ 2 H!©«'E>««IJ£CStJ 

£U35^ X ?<DMm\zM-3< J&#T E a ^=B9 7 

1 IslCDfll'kiBteMT E llih77 ?IM»TE b 

Jg2©iaft3[£fllfc«t*JB2|go«'M8«« 

TE2=TEa+TEb 

Tit Ct*5f§5. 0 8CDX^>>^S 5 CO 

E 1 =TE 2 -TE 1 

©S©TE2i;iTj2a+TjLb£ftAU TEICTE 



E 1 =TEa+TEb-TEb=TEa 

$B 1 OEHEaflEic J:*««i>«a8€ffl[lcH 6 

m 1 Rtffg 2 C0[51feiaStc4Dlt^)H 7<Dh 
»-p*<J&#ttl^-T*&5CDT', TE2-T 
J; T h 5 ^il-ktcScK 
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